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T (onginai) A methoa lor reorganizing rows from a partitioned database table, the 
partitioned database table including a plurality of populated partitions, comprising the steps of: 

a. organizing rows in each of the populated partitions in accordance with a first value 

associated with each row; 

b. creating a file context for each partition of a subset of the populated partitions, each 

file context storing at least location data for a row in the partition and the first 
value associated with the row; 



c. merging rows from the subset of partitions into a single first-merge partition in order 

of the first value associated with each row; 

d. repeating steps b through c until the subsets have included all populated partitions. 

2. (original) The method of claim 1 , further comprising the step of: 

e. comparing a specified grouping limit to the number of first-merge partitions and 

merging the first-merge partitions if the specified grouping limit is less than the 
number. 

3. (original) The method of claim 1, wherein the location data for a row is the location of a 
block of rows that includes the row. 

4. (original) The method of claim 1, wherein steps a through c are performed on rows in a 
single data-storage facility. 

5 . (original) The method of claim 1 , wherein the file contexts are stored in memory. 

6. (original) The method of claim 1, wherein the rows of the first-merge partitions are stored 
separately from the rows of the populated partitions of the partitioned database table. 

7. (original) The method of claim 1 , further comprising the steps of: 

a', determining whether rows from a partitioned primary index table are being spooled; 
a", determining whether a subsequent operation requires the spooled rows to be ordered 
in accordance with the first value associated with each row; and 
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a*", performing steps b through d only if both determinations, a* and a", are true. 

8. (currently amended) The method of claim 11, wherein the specified grouping limit is 
1 furth e r comprising the s teps of: 

e, crcoting o file context for cueh fir s t merge partition of o sub s et of the first merge 
partitions, each file cont e xt s toring at l e ost location data for a row in th e 
partition and the first value a ss ociated with the row; 
— merging row s from the s ub s et of first m e rg e partitions into a s pool merge 
partition in order of the first value o ss ociat e d with each row; 

g. repeating s teps c and f until the s ubsets hav e included all first m e rge partition s ; 

h. bypa ss ing step s i through k if th e rows from the populat e d partitions are 

contained in one partition in order of the first value as s ociated with each 

iXFTT «j 

H — creating a file context for each s pool merge partition of a sub s et of the spool 
merge partition s ^ each file context storing at lea s t location data for a row in 
the partition and the first value a ss ociated with the row; 

ii — merging row s from the s ubset of s pool merge partition s into a new s pool merge 
partition in order of th e fir s t value a ss ociat e d with each row; 

k. repeating step s i and j until the rows from th e populated partitions arc contoincd 
in one partition in ord e r of the first value as s ociated with each row . 

9. (original) The method of claim 8, wherein first-merge partitions and spool-merge 
partitions are contained in different subtables of a spool. 

10. (original) The method of claim 8, wherein step j includes merging rows fi"om the subset of 
spool-merge partitions, each located in a first subtable of a spool, into a new spool-merge 
partition, located in a second subtable of the spool. 

1 1 . (original) The method of claim 1 , further comprising the steps of: 

e. creating a file context for each first-merge partition of a subset of the first-merge 

partitions, each file context storing at least location data for a row in the partition 

and the first value associated with the row; 
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f. merging rows from the subset of first-merge partitions into a spool-merge partition in 

order of the first value associated with each row; 

g. repeating steps e and f until the subsets have included all first-merge partitions; 

h. bypassing steps i through k if a specified grouping limit is at least equal to the number 

of spool-merge partitions; 

i. creating a file context for each spool-merge partition of a subset of the spool-merge 

partitions, each file context storing at least location data for a row in the partition 

and the first value associated with the row; 
j. merging rows from the subset of spool-merge partitions into a new spool-merge 

partition in order of the first value associated with each row; 
k. repeating steps i and j xmtil the specified grouping limit is at least equal to the number 

of remaining spool-merge partitions, 

12. (original) The method of claim 1, wherein the subsets of partitions contain no more than a 
specified number of populated partitions and the specified number is determined by memory 
usage. 

1 3 . (original) The method of claim 1 , fiirther comprising the step of: 

a', calculating the cost of reorganizing rows from a partitioned database table using the 
equation cost = (rl + w) + ((r2 +w) * (ceiling(logmp)-l)), wherein rl is the cost to 
read and qualify rows in non-eliminated partitions, w is the cost to write 
qualifying rows to a spool, r2 is the cost to read the rows in the spool, m is the 
number of partitions in a subset, p is the number of populated partitions in the 
table, and ceiling returns an integral argument rounding up. 
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14. (original) The method of claim 1, wherein the reorganization is conducted in response to a 
query having conditions and the step of merging rows includes eliminating rows that do not 
satisfy the query conditions. 

15. (original) The method of claim 1, wherein the first subset of the populated partitions 
includes all the populated partitions and steps b and c are not repeated. 

16. (original) The method of claim 1, wherein the first value is the result of a hash function 
appUed to one or more values in one or more columns of the associated row. 

17. (original) A database system for reorganizing rows from a partitioned database table, the 
partitioned database table including a plurality of populated partitions, the system comprising: 

one or more nodes; 

a plurality of CPUs, each of the one or more nodes providing access to one or more 
CPUs; 

a pluraUty of virtual processes, each of the one or more CPUs providing access to one or 

more virtual processes; 
each virtual process configured to manage data, including rows from the partitioned 

database table, stored in one of a plurality of data-storage facilities; 
a partition merging component configured to reorganize rows from the partitioned 

database table in each data-storage facility by: 

a. organizing rows in each of the populated partitions in accordance with a first value 

associated with each row; 

b. creating a file context for each partition of a subset of the populated partitions, each 

file context storing at least location data for a row in the partition and the first 
value associated with the row; 

c. merging rows from the subset of partitions into a single first-merge partition in order 

of the first value associated with each row; 

d. repeating steps b through c until the subsets have included all populated partitions. 

18. (original) The database system of claim 17, wherein the partition merging component 
reorganizes rows by: 

HOU03:957706.i - Page 6 of 24 - Atty: Docket No. 1003 1 and 10033 

Express Mail Label: EV339227794US 



Appl. No. 10/017,406 

Reply to Non-Final Office Action of December 4, 2003 

e. comparing a specified grouping limit to the number of first-merge partitions and 
merging the first-merge partitions if the specified grouping limit is less than the 
number. 

19. (original) The database system of claim 17, wherein the location data for a row is the 
location of a block of rows that includes the row. 

20. (original) The database system of claim 17, wherein the file contexts are stored in 
memory. 

21. (original) The database system of claim 17, wherein the rows of the first-merge partitions 
are stored separately fi-om the rows of the populated partitions of the partitioned database table. 

22. (original) The database system of claim 17, wherein the partition merging component 
reorganizes rows by: 

a', determining whether rows from a partitioned primary index table are being spooled; 
a", determining whether a subsequent operation requires the spooled rows to be ordered 

in accordance with the first value associated with each row; and 
a'", performing steps b through d only if both determinations, a* and a", are true. 

23. (amended) The database system of claim W 26, wherein the specified grouping limit is 1 
the portition merging component r e organizes rows by: 

e, erecting a file context for each first m e rge partition of a s ubset of the fir s t - merge 
portition s » each file context s toring at least location dota for a row in the 
partition ond the fir s t value a s sociated with the row; 
— merging rows from the s ub s et of first merge partition s into a s pool merge 
partition in order of the first value a s sociated with each row; 

g, repeating s tep s e and f until the s ub s et s have included all first merg e partitions; 

h. bypas s ing st e p s i through k if the row s from the populated partition s are 

contained in one partition in order of th e first value o ss ociated with e ach 

I V f f ^ 
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is — creating a file context for each s pool m e rge partition of a s ubset of th e spool - 
merge partition s ^ each file context storing at lea s t loeation dato for o row in 
the partition ond the first value associated with the row; 
— merging row s from the s ub s et of s pool merge partitions into a new s pool m e rg e 
partition in order of th e first value as s ociated with each row; 

k, repeating s tep s i and j until the row s from the populated partition s are contain e d 
in one partition in order of the first value as s ociated with each row. 

24. (original) The database system of claim 23, wherein first-merge partitions and spool- 
merge partitions are contained in different subtables of a spool. 

25. (original) The database system of claim 23, wherein step j includes merging rows from the 
subset of spool-merge partitions, each located in a first subtable of a spool, into a new spool- 
merge partition, located in a second subtable of the spool. 

26. (original) The database system of claim 17, wherein the partition merging component 
reorganizes rows by: 

e. creating a file context for each first-merge partition of a subset of the first-merge 
partitions, each file context storing at least location data for a row in the partition 
and the first value associated with the row; 

f merging rows fi"om the subset of first-merge partitions into a spool-merge partition in 
order of the first value associated with each row; 

g. repeating steps e and f until the subsets have included all first-merge partitions; 

h. bypassing steps i through k if a specified grouping limit is at least equal to the number 

of spool-merge partitions; 

i. creating a file context for each spool-merge partition of a subset of the spool-merge 

partitions, each file context storing at least location data for a row in the partition 
and the first value associated with the row; 
j. merging rows fi-om the subset of spool-merge partitions into a new spool-merge 
partition in order of the first value associated with each row; 
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k. repeating steps i and j until the specified grouping limit is at least equal to the number 
of remaining spool-merge partitions. 

27. (original) The database system of claim 17, wherein the subsets of partitions contain no 
more than a specified number of populated partitions and the specified number is determined by 
memory usage. 

28. (original) The database system of claim 17, wherein the partition merging component 

reorganizes rows by: 

a', calculating the cost of reorganizing rows from a partitioned database table using the 
equation cost = (rl + w) + ((r2 +w) * (ceiling(logmp)-l)), wherein rl is the cost to 
read and quaUfy rows in non-eliminated partitions, w is the cost to write 
qualifying rows to a spool, r2 is the cost to read the rows in the spool, m is the 
niunber of partitions in a subset, p is the niunber of populated partitions in the 
table, and ceiUng returns an integral argument roimding up. 

29. (original) The database system of claim 17, wherein the reorganization is conducted in 
response to a query having conditions and the step of merging rows includes eliminating rows 
that do not satisfy the query conditions. 

30. (original) The database system of claim 17, wherein the first subset of the populated 
partitions includes all the populated partitions and steps b and c are not repeated. 

31. (original) The database system of claim 17, wherein the first value is the result of a hash 
function applied to one or more values in one or more columns of the associated row. 

32. (original) A computer program, stored in a tangible medium, for reorganizmg rows from a 
partitioned database table, the program comprising executable instructions that cause a computer 
to: 

a. organize rows in each of the populated partitions in accordance with a first value 



associated with each row; 
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b. create a file context for each partition of a subset of the populated partitions, each file 

context storing at least location data for a row in the partition and the first value 
associated with the row; 

c. merge rows from the subset of partitions into a single first-merge partition in order of 

the first value associated with each row; 

d. repeat steps b through c until the subsets have included all populated partitions. 

33. (original) The computer program of claim 32, wherein the executable instructions cause 
the computer to: 

e. compare a specified grouping limit to the number of first-merge partitions and 

merging the first-merge partitions if the specified grouping limit is less than the 
nxmiber. 

34. (original) The computer program of claim 32, wherein the location data for a row is the 
location of a block of rows that includes the row. 

35. (original) The computer program of claim 32, wherein steps a through c are performed on 
rows in a single data-storage facility. 

36. (original) The computer program of claim 32, wherein the file contexts are stored in 
memory. 

37. (original) The computer program of claim 32, wherein the rows of the first-merge 
partitions are stored separately from the rows of the populated partitions of the partitioned 
database table. 

38. (original) The computer program of claim 32, wherein the executable instructions cause 
the computer to: 

a', determine whether rows from a partitioned primary index table are being spooled; 
a", determine whether a subsequent operation requires the spooled rows to be ordered in 

accordance with the first value associated with each row; and 
a'", perform steps b through d only if both determinations, a' and a", are true. 
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39. (original) The computer program of claim 32, wherein the executable instructions cause 
the computer to: 

e. create a file context for each first-merge partition of a subset of the first-merge 
partitions, each file context storing at least location data for a row in the partition 
and the first value associated with the row; 

f merge rows fi'om the subset of first-merge partitions into a spool-merge partition in 
order of the first value associated with each row; 

g. repeat steps e and f until the subsets have included all first-merge partitions; 

h. bypass steps i through k if the rows fi-om the populated partitions are contained in one 

partition in order of the first value associated with each row; 

i. create a file context for each spool-merge partition of a subset of the spool-merge 

partitions, each file context storing at least location data for a row in the partition 

and the first value associated with the row; 
j. merge rows firom the subset of spool-merge partitions into a new spool-merge 

partition in order of the first value associated with each row; 
k. repeat steps i and j xmtil the rows fi-om the populated partitions are contained in one 

partition in order of the first value associated with each row. 

40. (original) The computer program of claim 39, wherein first-merge partitions and spool- 
merge partitions are contained in different subtables of a spool. 

41 . (original) The computer program of claim 39, wherein step j includes merging rows fi*om 
the subset of spool-merge partitions, each located in a first subtable of a spool, into a new spool- 
merge partition, located in a second subtable of the spool. 

42. (original) The computer program of claim 32, wherein the executable instructions cause 
the computer to: 

e. create a file context for each fu-st-merge partition of a subset of the first-merge 
partitions, each file context storing at least location data for a row in the partition 
and the first value associated with the row; 
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f. merge rows from the subset of first-merge partitions into a spool-merge partition in 

order of the first value associated with each row; 

g. repeat steps e and f imtil the subsets have included all first-merge partitions; 

h. bypass steps i through k if a specified grouping limit is at least equal to the number of 

spool-merge partitions; 

i. create a file context for each spool-merge partition of a subset of the spool-merge 

partitions, each file context storing at least location data for a row in the partition 

and the first value associated with the row; 
j. merge rows from the subset of spool-merge partitions into a new spool-merge 

partition in order of the first value associated with each row; 
k. repeat steps i and j until the specified grouping limit is at least equal to the nimiber of 

remaining spool-merge partitions. 

43. (original) The computer program of claim 32, wherein the subsets of partitions contain no 
more than a specified number of populated partitions and the specified number is determined by 
memory usage. 

44. (original) The computer program of claim 32, wherein the executable instructions cause 
the computer to: 

a', calculate the cost of reorganizing rows from a partitioned database table using the 
equation cost = (rl + w) + ((r2 +w) * (ceiling(lognip)-l)), wherein rl is the cost to 
read and qualify rows in non-eliminated partitions, w is the cost to write 
qualifying rows to a spool, r2 is the cost to read the rows in the spool, m is the 
number of partitions in a subset, p is the number of populated partitions in the 
table, and ceiling returns an integral argument rounding up. 
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45. (original) The computer program of claim 32, wherein the reorganization is conducted in 
response to a query having conditions and the step of merging rows includes eliminating rows 
that do not satisfy the query conditions. 

46. (original) The computer program of claim 32, wherein the first subset of the populated 
partitions includes all the populated partitions and steps b and c are not repeated. 

47. (original) The computer program of claim 32, wherein the first value is the result of a hash 
function applied to one or more values in one or more columns of the associated row. 

48. (original) A method for reorganizing rows from a partitioned database table, the 
partitioned database table including a plurality of populated partitions, comprising the steps of: 

a. organizing rows in each of the populated partitions in accordance with a first value 

associated with each row; 

b. creating a file context for each partition of a subset of the populated partitions, each 

file context storing at least location data for a row in the partition and the first 
value associated with the row; 

c. merging rows from the subset of partitions into a new populated partition in order of 

the first value associated with each row, the subset of partitions no longer being 
counted as populated partitions; 

d. repeating steps b through c xmtil no more than a specified number of populated 

partitions remain. 

49. (original) The method of claim 48, wherein steps a through c are performed on rows in a 
single data-storage facility. 

50. (original) The method of claim 48, further comprising the steps of: 

a*, determining whether rows from a partitioned primary index table are being spooled; 
a", determining whether a subsequent operation requires that the spooled rows be stored 

in groups ordered in accordance with the first value associated with each row; 
a"', determining whether a subsequent operation requires that the spooled rows be stored 

in a number of groups no more than a specified grouping limit; 
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a"", performing steps b through d only if the three determinations, a', a", and a"*, are true. 

51. (original) The method of claim 48, wherein the subsets of partitions contain no more than 
a specified nimiber of populated partitions and the specified number is determined by memory 
usage. 

52. (original) The method of claim 48, further comprising the step of: 

a', calculating the cost of reorganizing rows fi-om a partitioned database table using the 
equation cost = (rl + w) + ((r2 +w) * (ceiling(lognip-logmn)-l)), wherein rl is the 
cost to read and qualify rows in non-eliminated partitions, w is the cost to write 
qualifying rows to a spool, r2 is the cost to read the rows in the spool, m is the 
number of partitions in a subset, p is the number of populated partitions in the 
table, n is the specified number, and ceiling retums an integral argument rounding 
up. 



53. (original) The method of claim 48, wherein the first value is the result of a hash function 
applied to one or more values in one or more columns of the associated row. 
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